binding assays in vitro and in vivo. The combination of luciferase and biospecific molecule with affinity to a certain target (immunoglobulin, oligonucleotide, hapten, etc.) 
Introduction
The hybrid (chimeric or fusion) proteins are The Table summarizes our experience on the creation of bioluminescent hybrid proteins, their expression and purification.
As we found several hybrids of the type biospecific protein-obelin ( Fig. 1, a- (Frank et al., 1996; Eremeeva et al., 2010; Bashmakova et al., 2017) . Probably, it is conditioned by the amino acids sequences of the domain -there are no S-S bonds in the structures of the added proteins (proZZ, cgreGFP, streptavidin). Apo-obelin independently forms a photoprotein complex with coelenterazine at TEV-protease was used at the last step of the Burakova et al., 2015 purification to eliminate His-tag fragment. So, to produce a more active Metridia luciferase (the protein produced in insect cells has a 3.5-fold greater bioluminescence) we used 3 auxiliary polypeptides ( Fig. 1, d) and insect host cells.
Similar approach was used to produce new MLuc isoforms with unique properties Larionova et al., 2017) . Of note is that the use of insect (Sf9) cells as a host organism is a rather expensive approach and needs special devices and materials.
To obtain the recombinant luciferase Renilla muelleri (RmLuc7) ( (Stepanyuk et al., 2010) .
The protein was extended from the N-end with 3 auxiliary polypeptides: Histag for purification, the maltose-binding protein (MBP) for protein solubility and the specific site of TEV-protease (Fig. 1, e) . The attaching of MBP to increase recombinant protein's solubility is a wildly used approach, since mechanism of the effect is not known. The same metal-affinity chromatography was used twice: to purify the whole hybrid and to remove auxiliary polypeptide Histag-MBP after TEV-protease cleavage. domains' folding and exhibition of properties, the flexible linkers (GGGGS) 2 and (GGS) 2 were inserted between antibody G1 chains and between G1 and Rm7, correspondingly. The target hybrid G1-Rm7 has also Histag fragment at the C-end for purification (Fig. 1, f) . Protein was expressed (Burakova et al., 2015) . In this case, we refused from periplasmic expression (no pelB in the construction, Fig. 1, g ) and used
the E. coli strain Rosetta-gami as host cells due to its enhanced disulfide bond formation in the cytoplasm. The protein was mainly accumulated in soluble state in cytoplasm. It was purified using Histag on the C-end and the typical yield of the protein was 2-3 mg per 1 L cell culture using the LB medium.
Hybrid affinity to the virus envelope protein
) was close to the one of unmodified recombinant 14D5a (k aff = 1.6×10 7 M -1 (Baykov et al., 2014) ), which indicates a correct antibody folding. Despite that luciferase in the hybrid is extended from both -N-and C-end its bioluminescent activity is rather high. 
